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(54) SIGNAL TRANSMISSION CIRCUIT 




(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
signal transmission circuit that can attain a long 
signal transmission distance and reduce the delay 
of signal and power consumption. 
SOLUTION: The signal transmission circuit 
comprises a driver circuit that converts a level 
signal into a differential signal, an equalizer 
circuit that makes an output of the driver circuit 
flat, a receiver circuit that converts the 
differential signal into a level signal, and an 
intermediate amplifier circuit that is connected 
between the driver circuit and the receiver circuit, 
and the intermediate amplifier circuit amplifies 
the differential signal outputted from the driver 
circuit through its positive feedback and transmits 
the amplified signal to the receiver circuit. 
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c^<^m^zii\.^x . A[m^BMmmm\<z^^^ik^. 
mtmm^-if 2c^xi.i<zii\^x mmthm^imm^ 
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^Mf nMO ST 3 0 — 3 2-h^t:>miSi^tli>^ -?-«BL 
RJt;iS<4, nMOST3 0£7)h'U-^>'af'nlV10ST3 

TBLRtg;iS{4V<,j/2c0m«fft::^'g., Sit, PC 
fic^^t{±nM0ST3 1 , nM0ST3 ISU' nMOST 
3 2c7)^ix^'n<7)y-Ftcfg8^$#x., WvBT Uf-A—i/' 
4t^t' P C ig,^[(4H H 5 P C J£.±f 

H l^KyP*- A, L 0 , 7° U ^^-i^miTL U 

[0026] -etr, miiaK5-f AlDlS§2c7)pMOST 
26C0HP^ y(C(4-f 3^-fif[lIgS3c7)nMOST3 
0, 3 2coy-X;^)^'Jg^SiX, H7-f>''?IllSS2cOpMO 
S T 2 8C7) H 1/ y t«4^ 3 7 'f if diss 3 c7) n M O S T 
3 l(?)y-xaf^nMOST3 20Kl/^y}^^'ifM$n. 
T^^l). c:co^n9-<-r[lIS83{cJ:0 2oc7)F7-f^s(ii 

[0 0 27] -:tr, i/i^w«4{4, tii:»3ffl^ou 

T, RISai^^liS^N-OUT, 7-iJ^-^-i/'ft-t^EPjD 
•ri.PC3ii^, KtePCS^N-PC, nMOST33 
~35, CMOS-^ WS-^3 6, 37, pMOST3 
8~4 0S:t>'PMOST4 lt)^hm^^iXhii<r>Xh 

:i<r)\yzy-j^m^AX\i, iE5>f 0 1 

^ffi^ 4 atrnmi. ^^y^ ycOW^. I 0 2 ^ti;±^ 

4bfctg^LT$>^. A'|Ilg§4c0!a^4 a{C 

{4, nMOST3 3c7)y-X, n MO ST3 4iOKP-< 
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nM0ST35O^-b t T $> I. . 
[0 0 28] 43t. U-i^-^S[I]g§4<7)i©^^4bWi, n 

nM0ST3 Sc^Fl^-f y*>«iEL.-CS)'l.<, -eLT. n 
MOST3 4c7)y— ;^tc{iCMOS-f yys— ^-3 6, p 
MOST38, 3 9(7)Hl/^y&tA'pMOST4 0<50^' 
-h^'^ft^^iX. nMOST3 5c7)V-XCtt. CMO 
S-^ >>N'-^'37, pMOST39c7)^r'-hS.t^pMO 
ST4 0, A\(r)}^V-iymW^1.Xhh. ^cr)CMO 

s-^y>'N'-:^'3 6<7)tii:^3ffl(i, s:teai:^3^N-ouT 
L . c M o s v)^- ^37 c7)tt3::'3KiJ{i, tb:*]® 

^^OUTlCji^LTS)^. PCSTOnMOST 
3 3<oy-ht=i-gSgLT$)0. KigPCSi^N-PC 
{i. PMOST3 8, 4 lc7)dr'-h(Ctgi!LT$)l.. i 
cOPv— AIIlSS4t-{i, ^ruf-v-i^mt-N 3tg 

RePCSffi^N-PC;^)iL^'<.;U3^'5. tti^jS 
^ O U T^ttN'N - O U T*«L I. , 

[00 29] ^LT. K7-^y«Mf{4, PC^^*>H 
1/'<.;P*><;>L^'<:MC^0. RtePCiffi^N-PCA^'L 
L-^yP*> ^> H W'<.;UC^ 19 fi-^f53t HISS A cor y ^ ^ - 

jS. I0 2tm*. N3«^;^aVN4tii^;±[«47n- 

[0 0 3 0] ^^^-7';UENS^*iLl/'<yl/*^ 
^ H Ix's.yWC^ 0 . A:;*! I N A^H U-^MZ^h t . 
N 1 mi^<^U L D . N 2 iS^jiCtiH \y^)l-<r> 

ttco^imimt^-ricox'. L I NEiJo 1 0 immAip 

4'ramEVdd/2J:'9H^'s;Wc. RIkLINEcT)! q 

xui^-^-^m^4^zm^mm^tti, ^«*sa. ±ia 

l^>'WW4-Ci4. N4«^4*iLW/^yP. 

O U T*JH l^KMZ^^ 0 . fi-^feji*^'^T-r -1. , 
[0031] 04-I17{4*5%BBcOfI-^fE3tlHlS8cO«M 

j^^toms&iifiit&^-riaT'S)^, H4coiHissiiBK(4, a 

^Jffi^ I N (CtiM L K 7 ^ ^'[llSg 2 t ail^JiS^ O U T 
(Cfl?8gL/iU'>— AIIIg§4t(7)ra<7)IE7-f yL I NECO 
I 0 1 RK^^ >-N - L I N EiT) I 0 2«gl* 

m^4 tcomcojly^ y (7)1 oimm!^tK%.y^ ycT) 

1 0 2iim,^±<r)m\,zm.^fmmmn i ^ i 

I1II82 t Pi^-^<|1IK4 tcora^OjE^^ I 0 1 tgS 

A, yco 1 0 2mm,i^mz^^immni ^ 2 
xhh .mi\± H 7^ A[5is^ 2 1 1^ yNW4 1 iora 



[003 2] I18J4I14— Sl769i^S^^->'3 VIUSS 

•rt) ffiWiieHSEffll ( x 1 0 0 0//m ) sr^j^-rt 

(r)X'h^. :icr)m8izii\^x . mmom^^f^m^n 
ifim.^ifiofix \^^j:\mA (r)]^w^mzi5n h wmm t 

m2m-^wm^mm^\'wm^t^tvx\^hm'5(7)m, 
mmz^\,^hwmm t mmmm^<7)mm-)i t cnm 
m%:^-thcox'hi>. 6iim3Ni}<^mmmmm^2^m 
i'ri^fix\^me(7)m^mmztn'rimi.imtm^& 
3iiH]Kco«e«:^i t (Dmm^-t h (Dx-h 1. , ftii4 n 
A^'cffeitiiiB mm^ 3 m^if^fix v ^ 1, h 7 co m^mmz 

[00 33] zff)mst. m 0— HI 3iz9nLtzm^ 
cr>cmos-i y)<.—9 im.mzw^ tfcfi-^fEilnlS^tc 

ti{t^ri»«^J (mW) fciEiigEM (xl 0 00;^£m) 
h cOMffiJ ^^H 1 4 ^itK tT ^ I. , iSI8SE^i*i 2 
0 (x 1 0 OO/^m) cotg^, ll8tI*3V^T{4'4'ra±Mfa 
1 5r 1 \.fz tt^ 2 NT-{3S' 0 , 7 5 mW ( ia! 
*c7)ft^2 CT-1 . 1 mW) Xh *5 . ^^!*^J^-J:t^•C*tJ 

0. 33m^(7mm)^%mth:ihifx%h. ^la 

tifSlUSS 1 S: 2 t/i ft^ 3 N -CiitSJ? 0 . 9 m W 
( fi!*<7)ftil 3 C T- 1 . 1 5 mW ) 0 , IS*^Jt;Jt 
KT*<3 0.25 mWiOMX^J S-tiil^J-n. ^ i: 

I., ii^c, ^fmmi^\k3-^wm\.fz^mA^x\t 

{5{5'0, 9mW (taf*<7)ftll4CT l . 2mW) T'S^ 

Mos-!yj<-^m^^t:m^mmwti:mtxmm: 

m^^O. 2 5-0. 3mWSfl$«>-ri>itA^'Tir«gtw^r 
[0034] ll9{±ll4~!a70>-SAl/-i^ay|l]ifS 

I.. m9(7)mmimm ( n s ) ^^•ri.coT-, etttfiis 

^ffigi (x 1 000//m) ^^•fi.cDX'h^. Zcr,m9 
tCfcV^T. ftM0N*Sc|a^lig[5]|i§i Jtf^Bgt^V^|14 
cO|llS§1«jStfcft-l.iEi^SEgii:ft-^fBailIS^i7)Mjg ( n 

s) b(r)miM^-ti^<7)xhh. ft*i2N>6^, 'pmmm 

3 N A*. tfrBltiitBlUSS 1 ^ 2 fS»Sg L^cH 6 c7)lHlg#fflfife 

1, cr)T-$)l.o ftM4N7b>\ *rati1iIllIS§1^3^SML 

[0035] ^(009 01 0~BI1 3tCS^tfcfS* 

coc M o s yj^—^ im.mzmm.Ltzmm'mmuz 



I 



t 
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m^mm (ns) tnjmm {^loooum) t<7) 
m^^^-tm 1 5 ^tmtx^^ t . wmmb-2 o 

(xl OOO^m) cmOitt, ^fmiWM^l^l-^ 
tiML/cM2NT-(3«J'4. 5 ns {m.^cr>}^U2 CX' 
5 ns) X'M. nmU^^xmO .5ns assr® 

<-r&^t*^'T§^i.o 4'raiiisiiisgi&2^tgigL/cta 

*l3NT'{i«5{?4 . 3ns {mk<^mW^3 CX A . 8n 
s) T'fcO. f^*W::Jt^-ri<jO. 5nsMffiS:M<-r 
h^h I, . t . +raii4ilHlS§ 1 ^ 3 L^c 
ft^4 NT'{i{5{5'4 , 3ns (ta!*c;5flil3C-C4 . 8 
n s ) T'fc 0 , m^m^Z\t^xmo .5ns g®S:S< 

e»ta c: fc t J; D - ftjI*^-9(S«:tiT'fi-^^fEa-r I. 
C:i:*>'T'l'I.^S«CMOS<7)LS I $riSffitl>C: fc*^' 

mt-th^tifiX'% i(r>x\ mj^mmiwzi-?>zt>< 

[ 0 0 3 7 ] ^fc. ±immmxii. #s<?3c mo sco 
L s I izmm-th z k tin-^ hzh ^tm LtztiK 
mm^^mu l ^^mxhmizixh<r)ij (^m(r> 

[00 38] 

m-th^'i'^mtfz'p^m^^mmiEmm^zx offi^ 

^Ct*5-C#l)#acOCMOSc7)LS I Srlgfit-t?, i i: 

hh(DX\ mmmm^'^^x'h^. asAvjN^v^^t'co 

ffiii^vrf^fflS&a^^-r ^ ^ t t/^X'^ h . 

[Mwsm^iKBB] 

[01 ] if.mm-mmm<r)mmm'mk^^^-tmm 
X'hh. 

'^fmmmi^^^'^^mx'h s , 

[04 ] ^mm-mmmc^m^mmw^mmBmi 
^■t^m^x'h^. 

^•tm^mx'hi>. 

[06 ] ^wm-mmmff)mmmm^mimm^ 
^^■tm^mx'hh, 

[07 ] ^wm-mmmff^m^&Mmmi^mmmk 



^-f^^mxhh. 

[08] 04~07c7)>-5aW— >-3yinis«^i^0(cj3 

[09] 04~07c7)>'Si^-v3^[Hllf&limcfc 
ftl-ie^SEM t ft-^fE^IIIff§<7)ii® i: iOMfS ^in-r0T 

[010] m^<nc M O S y^N'-^- SrfflVv/ift^lEit 
[01 2] t^!*(0CMOS-<y/N'-^'$:fflv^/::fi^fEa 

[01 3] m^ffiCMos^yj^—^^m^^tzimism 
mn<r>m^^-t®m\X'h h , 

[014 ] t^*(7)CM0S-f yA-:^' JfflV>/::fi^f5ig 

ifllSStisv^r, 01 0-01 3<7)-t yy^~^l^mzM 
x'hi. 

[01 5] ^^!*^7)CMOS^y^s•-:5'S:fflv^;^di^f53l 

iHis§tcfcv^-c. 01 o~0i 30^ y^-^-i^imm^zM 
[016] tie*(^Mi)fi-^t et h mmmms^coMt^m 

[017] l¥*olll!)fl-§-tJ;Sft-^fE»lH]m3fflv^|, 

'^^m«^m%(7>Mm^mm^^stmxh^. 
1 

2 H^-^^W 

3 ^n^^l^W 

4 1x>'Wn'I5IS& 

5 IBttjfflh^yi/:? 

6 SBiljfflh^yi^'^' 

7 IBKlfflh^yi^'^' 

8 mmmhyy'J:? 

9 r^}^^-'Jm<r>Vyy'J:x^ 

10 rij^-^->''fflc7)h7yv-";^^' 

11 r';^^->''fflcoh7yi^'>^;5' 

12 -r^)^'T-=Jm<r>Vyy=Jx-^ 

13 ryf-v-i>'ffloh7y>-';^^' 

14 7°U^-^->''ffl<7)h5y>=-'>^:^ 

15 ruf-^'-vfflcoh^ys.^'x:? 

16 r'jf-A'-i/ffl<?)h^yi.'';^^ 

17 h^y^-'x^ 

18 b^yi^';^^' 

19 h^yv-'x^ 

20 Vyy=JX^ 

21 CMOS-f yvs-i^- 

22 NANDHISS 



(8) ^tffl2003-8427 (P2003-8427A) 




[02] 



[04] 



LINE 



^ 

10 11 12 



JOl 



LINE- 




IN 









\ 




V 


A* 




» 






it 




\9 102 





OUT 



IN 



[07] 



101 



InampI BnampI 



AMPi |IN ANH 



■V" 

102 



V 

k 



OUT 



[05] 



[06] 



IN 



It 



101 



102 













1 












I, 





101 



^2 



""S — 

»02 



OJT 



(9) ^#^2003-8427 (P2003-8427A) 




[010] [Ull] 




(10) t$M2 0 0 3-84 2 7 (P2 0 0 3-84 2 7A) 




[012] 



IN 



OUT 



51 



[HIS] 

20O 

^57 ''''58"'*'59 



50 



51 



[iai4] 



1.8 

t.e 

1,4 

i - 

Q8 
0.6 
0.4 
0.2 





















I4C 

is 








































oc 














































































































































8 IE 16 


20 
[X IOC 




28 


42 


36 



(11) ^^^2003-8427 (P2003-8427A) 





F^-A(#^) 5J056 AAOl AA04 BB02 BB17 CCOO 

CC19 DD13 DD29 EE07 FF07 
FF08 GG09 GG12 KK03 

5J090 AAOl CAOO CA36 CA65 FA17 

HAIO HA17 KAOO KA03 KA33 

MAOO MA12 MA21 MNOl TAOl 
TA02 TA06 



